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heat loss depends upon the thermal demand of the surrounding environment
and the resistance to heat flow of the tissue, skin, and its cover (pelage or
plumage). This environmental heat demand is a function of meteorological
factors and reflects the cooling power of the surroundings. (Under unusual
circumstances where environmental temperature exceeds core temperature,
animals may gain net heat from the environment, but then expend energy to
rid themselves of heat via evaporation.) Environmental heat demand equals
the rate of heat flow from an animal to a particular environment.

EFFECTIVE AMBIENT TEMPERATURE

Because animals are always exposed to and affected by several components
of the climatic environment, there are advantages to evaluating responses of
the animals to an index value representing the collective thermal impact of
the animal's total environment.

EAT is one such index described in terms of environmental heat demand:
the temperature of an isothermal environment without appreciable air move-
ment or radiation gain that results in the same heat demand as the environ-
ment in question. Several attempts have been made to formulate a means of
quantifying EAT. Most have fallen short of expectations, usually because of
the resourcefulness of animals in combatting thermal stress by physiological
and behavioral reactions, which in turn influence the environmental heat de-
mand. Specific formulas for calculating EAT for each species have not been
developed, although the combined effect of selected environmental variables
have been reported, e.g., wind-chill factors and the temperature-humidity
index (THI).

EAT is, however, a useful concept when predicting the effect of the thermal
environment on animals. Several factors, in addition to air temperature, in-
fluence environmental heat demand. Examples that have been documented
for livestock include:

1. Thermal radiation. Thermal radiation received by an animal has two
primary sources: solar radiation (direct, or reflected from clouds and sur-
rounding surfaces) and terrestrial or long-wave radiation (emitted from all
surfaces constituting the surroundings). The net impact of thermal radiation
on an animal depends on the difference between the combined solar and
long-wave radiation received and the long-wave radiation emitted by the ani-
mal. Shades, nearby structures and other animals, ground cover, clouds, sur-
face characteristics of the animal, and insulation along with interior surfaces
of housing are examples of factors influencing the net impact of thermal radi-
ation.

For animals in sunlight, a net gain of heat by thermal radiation usually ex-